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Introduction: In recent years prosthetic cruroplasty with PTFE has been advocated as the op-
timal way to reduce hernia recurrence when repairing large hiatal hernia. However, we
have found in our series a significant incidence of rejection and mesh erosion.
Materials and methods: Standard, tension-free ePTFE hiatal hernia repair was performed in
15 patients with large hiatal hernia. Three of these patients subsequently went on to de-
velop complications with the mesh. Here we present these cases: 2 females and 1 male
aged 84, 66 and 69 years, respectively. Each underwent prosthetic hiatal hernia repair using
dual goretex mesh. After 7, 12, and 34 months each of the cases presented with dysphagia.
Results: In all three of these cases initial endoscopy revealed narrowing at the lower end of the
oesophagus,with inflammatory changes anderosion. In twoof the cases, themeshwasnoted
to have eroded into the distal oesophagus, and in the third case relaparoscopy showed a peri-
oesophagealcollection including themeshsurroundedwithfibrosis. Eachof thecomplications
wasmanaged usingminimally invasive techniques. In one instance the erodedmesh was re-
moved by endoscopy without further complication. While in the second, due to the patient’s
age and comorbidities the eroded mesh was left in-situ and a covering stent was endoscopi-
cally sited. In the case of the peri-oesophageal collection, this was drained laparoscopically
and the mesh was removed, with the patient making an excellent recovery. In each instance
the patient’s dysphagia was corrected and there was no recurrence of the hiatus hernia.
Conclusions:We conclude by acknowledging that in spite of the fact that Gore-Tex (ePTFE) is
currently being recommended as one of the choice materials for the prosthetic reconstruc-
tion of the hiatus. Our experience suggests that it should be used with great caution in the
peri-oesophageal region.
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recorded in one series of when laparoscopic sutured
cruroplasty.6
Although there is evidence to suggest that the use of a pros-
thetic mesh reduces the risk of recurrence.7 This technique
has not been globally embraced, as there remains a real risk
for oesophageal erosion by the mesh.
The aim of this study is to present our experience with the
rejection of the Gore-Tex mesh (ePTFE) after repair of hiatal
hernia.Fig. 2 – Mesh eroding through the oesophagogastric
junction. The mesh was removed with the help of the
gastroscope.2. Material and methods
We describe 3 patients who presented with late rejection of
Gore-Texmesh (ePTFE) after laparoscopic hiatal hernia repair.
Case 1: an 84-year-old female with large hiatus hernia who
had a laparoscopic Nissen fundoplication in 2004 with Gore-
Tex mesh repair of the large defect. During the first postoper-
ative year, the patient developed progressive dysphagia. An
endoscopy was performed which initially showed inflamma-
tion in the lower oesophagus. A second endoscopy showed
the mesh eroding into the lower oesophagus (Fig. 1). This
had resulted in a tight oesophageal stricture. She was palli-
ated with an endoscopically sited stent, due to her age and
existing comorbidities.
Case 2: a 66-year-old female presented with large para-
oesophageal hernia. A laparoscopic Nissen fundoplication
withaGore-Texmeshcruroplastywasperformed in2002. Post-
operatively she developed progressive dysphagia and was ex-
plored laparoscopically. The anterior part of the mesh was
removed, leaving only 180 degrees ofmesh posterior to the oe-
sophagus. Shehad initial symptomatic relief butherdysphagia
recurred. An endoscopy done during that time revealed that
the mesh was eroding at the oesophagogastric junction
(Fig. 2). Themeshwasendoscopically removed, and thepatient
remained asymptomatic at all subsequent follow-up sessions.
Case 3: a 69-year-old male who had laparoscopic Nissen
fundoplication and hiatal mesh repair in 2003. He initially didFig. 1 – Mesh eroding in the lower oesophagus resulting in
a tight oesophageal stricture.very well, however, after 7 months he developed progressive
dysphagia. On initial endoscopy the only abnormality noted
was anarroweddistal oesophaguswithhealthymucosa.Oeso-
phagealmanometryperformed in2005,producedfeaturessug-
gestive of achalasia. In light of his previous surgery, it was
thought that this could infact represent external compression
caused by thewrap or shrinkage of themesh. Thedecisionwas
made to re-explore the patient. Laparoscopy revealed that the
mesh was included in a peri-oesophageal abscess. This was
drained, and the mesh removed. The Nissen fundoplication
was not touched. Patient did very well after the procedure.3. Discussion
Laparoscopic repair of large hiatal defects is a feasible and ef-
fective technique. There are reports of high recurrence rates
after sutured cruroplasty.3,5,6 The use of mesh repair is associ-
ated with fewer recurrences than primary suture repair as has
been proven in randomized trials.7,8
The increasing popularity of mesh for hiatal hernia repair
is being countered by concerns regarding the potential for ero-
sions into the upper gastrointestinal tract. It has been postu-
lated that erosion may be caused by either the constant
movement of mesh and diaphragm as each respiratory excur-
sion is realized,9–11 or, the fact that the oesophagus lacks a se-
rosa and as such may lack an anatomical barrier to erosion.
Late mesh rejection has been recognized as a potential com-
plication, mainly based on reports of erosion into the bowel
of mesh sited during ventral and inguinal hernia repair.12–14
However, in hiatal repair there are only a few reported cases
in the literature of erosion; 1 from polypropylene mesh
repair15 and 3 from ePTFE.9–11 The few randomized controlled
trials of mesh cruroplasty in adults, have not highlighted
mesh erosion as a complication with either polypropylene or
ePTFE.7,8 Since many such complications are not well
reported, it is likely that their prevalence is underestimated.
Our report seems to be the first series looking at cases of
delayed mesh rejection after laparoscopic hiatal repair.
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mesh into the oesophagus has more to do with the surgical
technique rather than the foreign material itself. Until we
reappraised our practice after these cases, our use of pros-
thetic material was fairly liberal. We followed standard ten-
sion-free techniques as advocated in the literature16 to close
the hiatus with Gore-Tex mesh attached to the crus and hia-
tus. Even with this strict adherence to surgical principles
and meticulous operative technique, our results after the
use of ePTFE mesh in 15 patients showed a significant (20%)
incidence of mesh rejection.
Expanded polytetrafluoroethylene (Gore-Tex) is a pro-
cessed form of PTFE that is microporous and has unique me-
chanical properties. It is believed to have superior tissue
incorporation with less potential for adhesion formation and
fistulization.17 There have been multiple reports in the litera-
ture of polypropylene erosion into the gastrointestinal tract
when used at other intra-abdominal sites to augment hernia
repair.12,14 With these factors in mind, ePTFE currently seems
to represent the best option for the repair of hiatal hernia.
Nevertheless, the potential for erosion remains.
In our experience, all the patientswhowere presentedwith
mesh erosion, had dysphagia as their primary symptom, with
the endoscopic finding of narrowing at the lower end of the
oesophagus. Depending on the time between the endoscopy
and the primary surgery, there were differences noted in the
extent of the endoscopic findings. In the case that first pre-
sented 7 months postoperatively, we found a narrowed oeso-
phageal lumen with normal mucosa. However, in the cases
with a more delayed initial presentation there were more
marked inflammatory changes with obvious mesh erosion
through the oesophageal wall. It could therefore be surmised
that the natural history for this mechanism of rejection is
the formation of an inflammatory mass or abcess involving
the mesh and the wall of the oesophagus with gradual migra-
tion of themesh into the oesophageal lumen along the path of
spread of sepsis. The indolent nature of this process, allows
the oesophageal wall to heal by fibrosis behind the migrating
mesh thus allowing the mesh to extrude without overt
fistulation.
In two cases we were able to remove the rejected mesh us-
ing minimal access techniques. This was possible and could
be done simply and effectively. In the case with the shortest
interval between the hernia repair and presentation, repeat
laparoscopy showed a peri-oesophageal collection incorporat-
ing the mesh and surrounded by fibrosis. The mesh was re-
moved and the patient made an excellent recovery. In the
other 2 patients the mesh had eroded into the oesophagus,
in one case this was removed using the endoscope while in
the second, due to the advanced age of the patient and the
fact that the inflammatory process had anchored the mesh
in the oesophageal wall. We opted to use a covered oesopha-
geal stent to treat the patient. However, as has been shown
in the pediatric population, there is possibly a role for laparo-
scopic transgastric surgery in themanagement of caseswhere
the mesh appears to be anchored in the oesophageal wall.18
Although some authors describe creating a horseshoe or
ovoid shapedmesh that encircles the oesophagus.19 Concerns
have been raised over mesh shrinkage and consequently
oesophageal stricture.20 As an alternative, others haveadvocated the use of a rectangular mesh situated directly
over the crural repair, as such being posterior to and hence
away from the oesophagus. Additionally, with this form of
mesh placement, the fundal wrap should also act to protect
the oesophagus from the mesh.8 In our second case, after the
patient presented with dysphagia, the anterior part of the
mesh was removed. The remainder eventually was rejected
and expelled into the oesophageal lumen. As such we are not
surewhether any contact between themesh and the oesopha-
gus should be considered safe. Ultimately, the type of mesh to
be used for prosthetic cruroplasty, particularly in terms of the
size, shape and locationof placement is still amatter of contro-
versy, with much scope existing for future research.
Recently, a number of biomaterials have been developed
for hernia repair. The idea being that a biologic scaffold,
with extracellular collagen being the most usually used agent,
can serve as a temporary matrix, which acts to strengthen the
anatomical hernia closure. These agents, such as biological
mesh derived from porcine small intestinal submucosa (SIS)
and human acellular dermalmatrix (HADM)will hopefully ob-
viate the need for foreign materials. Studies comparing pri-
mary laparoscopic repair with cruroplasty reinforced using
SIS in one series and HADM in another revealed that in the
bioprosthetic group there was a lower recurrence rate than
in the primary repair group.21,22 Additionally there were no
mesh related complications. While the authors of those series
acknowledge that future investigation of the agents in that
particular application, and longer follow-up were necessary.22
It is possible that these biological scaffolds can represent the
future for prosthetic hiatal cruroplasty.
We conclude by acknowledging that in spite of the fact that
Gore-Tex (ePTFE) is currently being recommended as one of
the choice materials for the prosthetic reconstruction of the
hiatus. Our experience suggests that it should be used with
great caution in the peri-oesophageal region.Conflict of interest
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